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20 CALORIES per ounce 


“Ic is, at times, necessary to give food of a consid- 
erably higher caloric value than would be anticipated. The 
giving of a food of a caloric value too low to meet the 
infant's needs is Dy all odds the chief ‘cause of ‘failure in 
infant feeding.” * 

When feedings of higher than normal. caloric 
value are indicated, how simple it is with Similac! You 
merely increase the amount of Similac powder to be added 
to each ounce of water. The relation of all the nutritive ele- 
ments to each other remains the same as in normal breast 
milk. And the Digestive Factor does not change; for Similac 
has a consistently zero curd tension like breast milk—even 
in mixtures of double the normal caloric value. - 


*Page 51, Infant Nutrition: Jeans and Mariott, 1947. 


sé One measure (included in each can) of Similac 
¢ added to two ounces of water makes two ounces 
mm Of the normal formula — 20 calories per ounce. 
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Beech-Nut 


FOODS “ BABIES 


Widely accepted and recom- 
mended by doctors, pediatri- 
cians and food specialists for 
their flavorand high food value. 


Babies love them—thrive on them 


“ACCEPTED”: Beech-Nut high standards of 

production and ALL ADVERTISING have been 

= accepted by the Council on Foods and Nutrition 
of the Aftherican Medical Association. 


There is a complete line of Beech-Nut 
Strained and Junior Foods. 
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the distinct understanding that it is 
contributed exclusively to this journal. 
Manuscripts must be typewritten, double- 
spaced, and the original, not the carbon, 
copy submitted. The editor and publish- 
ers will not be responsible for views ex- 
pressed. 

ILLUSTRATIONS, as in the judgment of 
the editor are necessary, will be furnished 
free when satisfactory photographs or 
drawings are supplied. Photographs must 
be clear and distinct; drawings must be in 
India ink on white paper. 

COPYRIGHT. — Original communications 
appearing in this journal are protected by 
copyright and can not be reproduced, either 
wholly or in part, without permission of the 
publishers. 


REPRINTS of articles appearing among 
“Original Communications” may be ordered 
immediately upon receipt of galley proof 
by communicating direct with the publish- 
ers, E. B. Treat & Co., Inc., 45 East 17th 
Street, New York 3, who will supply their 
schedule of prices. 

DISCONTINUANCES. — The publishers 
must be notified when a subscriber wishes 
his journal stopped and all arrearages 
must be paid. Without such notification 
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Journals returned are not notice of dis- 
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MALT SOUP r Borcherdt's Melt Soup & >, 


modifier of milk. One or two 
stool. Council Accepted. Send for free semple. 


BORCHERDI MALT EXTRACT COMPANY, 217 N. Wolcott Ave., Chicago 12, III 


GIVES EXCELLENT RESULTS 


Cuts short the period of illness and relieves the 
distressing spasmodic cough. Also valuable im 
Bronchitis and Bronchial Asthma. 
In four-ounce original bottles. A teaspoonful every 
3 to 4 hours. 

Extensively Used in Pediatric Practice. 
GOLD PHARMACAL CO. NEW YORK od 


5 


4 
, 

f <a on 
whooping 
| 
ore 


AS THEY FIND IT- 


“PRACTICAL” 


“The very concise and brief 
clinical reports that appear in the 
ArcHIvEs each month have been 


= TS mngraamowncas very helpful to me, and I have 
TABLETS. “FOR NIGHT DIAPERS found more practical suggestions 


“OINTMENT 3: WATER-MISCIBLE / in them than most of the long and 
drawn out scientific articles that 
appear in other journals.” 


— BACTERIAL FOR D DAY | CARE. 


“IT want to tell you that after 
subscribing for about 16 years, I 
get more practical pediatrics from 
your journal than from either of 
the other pediatric journals to 
which I subscribe.” 


“Because it is concise and pro- 
gressive I consider ARCHIVES OF 
Pepiatrics my favorite among 
pediatric journals. I always look 
forward with pleasure to the re- 
ceipt of each number and glean 
much of value from it.” 


——— “The only pediatric journal now 
Se on file there (Ellis Hospital, Sche- 
emmenmenr nectady) is the American Journal 


HOMEMAKERS’ ‘prooucts CORPORATION of Diseases of Children and I feel 
380 Second Avenue, New York 10, N.Y. 


36-48 Celedonia Read, Torente 10, Conade that yours will be of more practical 
value to the general practitioners.” 
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Good! 


all these ways 


direct from the spoon 


mixed with cereal, 


milk or juices 


in infant's formula 


For appeal plus adaptability, try Vi-Daylin— 


the liquid vitamin supplement with the citrus-like flavor and 


odor. Each honey-like 5-cc. teaspoonful contains the 


minimum daily requirement of vitamin A for a child 1 to 12 years 


old, twice the minimum daily requirements of vitamins C, 


D and thiamine, and supplemental amounts of riboflavin and 


nicotinamide. Vi-Daylin is stable at room temperature for two 


years, won't curdle milk, won't stain clothing, leaves no fishy 


after-odor. Supplied in bottles of 90 cc., 8 fluidounces and | pint. 


ABBOTT LABORATORIES, North Chicago, Illinois. 


VI-DAYLIN 


TRADE MARK 


(Homogenized Mixture of Vitamins A, D, By, Bz, C and Nicotinamide, Abbott) 
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phisodernt 
Sudsing Detergeat Cream 
(pH 5.5). Hatmonizes with 
natuteai “acid mantle” the 
skin, No alkali, no lime soa 
film. Oily cwpe for infants. 
oz., 7 oz., 12 oz, and 1 U.S, 

al. bottles; also 3 oz. refillable 

Fand dispenser, 


New 13,,N. Y. Winpsor, On. 


inte healthy babies 


wf A The mixture of dextrins, maltose and dextrose as found in Cartose, provides 
~ “spaced absorption” in the infant's intestinal tract: 


DeXxtrOSe is available for immediate absorption. 


~...Maltose splits to dextrose and is absorbed further along in the small intestine. 


eee Dextrin is gradually converted into maltose which in turn is transformed into 
dextrose, to be absorbed still later in the digestive process. 


This gradual absorption means less fermentation and less likelihood of gastro-intestinal distress, 
7 2a 3 > S Cartose is stable... usable in all 


climates . . . economical. . . 
manufactured under rigid sanitary 
conditions . . . easy to use. . 
instantly goes into solution in milk 

or water. No gumming, no clogging 
of the nipple, no caking. Supplied in 
bottles of 16 fl. oz. One tablespoonful 
equals 60 calories. Write for 
complimentary formula blanks. 


Vitamin D is exceptionally easy to 
administer to infants and children 
in the form of Drisdol in 

Propylene Glycol. 


Drisdol in propylene glycol is 
readily dispersible in milk 
and fruit juices, or may be 
mixed with cereal or other 
foods. Odorless, tasteless, does not adhere to glass. 


Economical, too—the average dose being only 2 drops 
in the daily ration of milk for infants; from 4 to 6 
drops per day for older children. 


Drisdol® in Propylene Glycol 
a sterile, stable, clear solution of pure crystalline vitamin D,— 

contains 10,000 U.S.P. vitamin D units per gram, 250 units 

per drop. Supplied in bottles of 5 cc., 10 cc. and 50 cc. 


Cartose, Drisdol and pHisoderm, trademarks reg. U. S. and Canada 
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Give and keep giving to help science defeat the disease 
that strikes, on the average, one out of every two 
homes in America. Say to yourself... here is life-giving 
money to help those stricken by Cancer to live again. 
EVERY NICKLE AND DIME | give helps support an 
educational program teaching new thousands how to 
recognize Cancer and what to do about it. 

EVERY QUARTER | give helps set up and equip new 
research laboratories where scientists are dedicating 
their lives to find the cause—and cure of Cancer. 
EVERY DOLLAR | send helps buy new equipment, helps 
establish new facilities for treating and curing 
Cancer, both still pitifully scarce in this country... 
Guard those you love! Give to conquer Cancer! 


AMERICAN CANCER SOCIETY 


* 
” 
iT TO “CANCER 
just MAIL con—today: 
ve as generously envelope 
Give order inan 
aa check or money your local ; 
Your “Cancer”, care of re 
eet addressed to livered to the Ame 
eRe “ce, will be deliv tate 
pos Society office 
to help conquer 
NAME. 
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all the 73>) B complex 


= young to be impressed by the 

fact that it’s good for them, 

infants and children take Infa-Concemin 

because it tastes good. They like it! 

“—' Infa-Concemin is the one B complex-iron concentrate 
designed specifically for small patients. It combines: 

(1) pleasant taste, (2) the whole B complex, (3) a 
well-tolerated iron, and (4) concentrated drop dosage. 


| NFA-CONCEM | N. PEDIATRIC SPECIALTY°*° 


i Vitamin B Complex with Ferrous Sulfate 


Each 1 cc. contains: ' indications 
Thiamine hydrochloride ; . Deficiency states associated with anor- 
exia—malnutrition—restricted growth 
—irritability; os a tonic in post- 
liver, B ae a fraction sulfonamide debilitation and re- 
Rice bran extract d ” cuperative phases of severe | 
Ferrous sulfate , " respiratory infections. 


Average dose: ! to 3 cc. daily (20 to 60 drops from dropper enclosed in package) in milk, 
fruit juice or directly into the mouth. Available in 30-cc. dropper bottles and 8-02. bottles 
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Trademark “Infa-Concemin” Reg. U. S. Pat. OF. + 
THE WM. S. MERRELL COMPANY - CINCINNATI, U.S.a. 
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OINTMENT 


Contaias Crade Cad Liver Zine 
- Oxide; Talcam, Petrolatam and Lahdlin’ 
Used off in GENERAL PRACTICE for 
the treatment of Indolent 


Anal Fissures, etc 
In PEDIATRICS for the treatment of 
Rash, Exanchema i 


Fatty acids and vitamins are in proper ratio, 
thereby producing optimum results. Non irri- 
tant, acts as an antiphlogistic, allays pain, stim- 
ulates granulation, favors epithelization. Under 
Desitin dressing, necrotic tissue is quickly cast 
off. Dressing does not adhere .to the wound. 
In tubes 1 0z., 2 oz., 4 oz., and 1 Ib. jars. 


Desitin Medicinal Dusting Powder is super 
fatted with crude cod liver oil in a non irri- Professional 
tating powder base. Indications: In infant care Samples 
in the treatment of IRRITATED SKIN, SUPER- on Request 
FICIAL WOUNDS, DECUBITUS, "INTER- 
TREGO, PRURITUS and URTICARIA. In 2 
oz. Shaker-Top Cans. 
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lout he must be served 


and youth must be well served... 


...in terms of nutrition to foster normal 
growth and development. Since food intake 
in infancy and childhood may be faulty or 
variable, prescription of vitamins is usually 
a procedure of choice. 

For comprehensive multivitamin supplemen- 
tation ABDEC DROPS provide eight impor- 
tant vitamins in convenient liquid form 
readily accepted by infants and children. 
Both fat-soluble and water-soluble vitamins 
are uniquely combined in a clear, stable, 
nonalcoholic solution. 

ABDEC DROPS contain vitamins A and D 
—at levels of potency fully adequate to the daily 
needs of most infants and children — plus ascor- 
bic acid, thiamine, riboflavin, pyridoxine, panto- 
thenic acid and nicotinamide. 

ABDEC DROPS, given directly or added 
to food, formula, or fluid, are at the nutritional 
service of youth. Average daily dose: infants 
under one year — 0.3 cc. (5 minims); older chil- 
dren — 0.6 cc. (10 minims). ABDEC DROPS come 
in 15 cc. and 50 cc. bottles with a calibrated 
dropper for accurate dosage. 


ABDEC DROPS 
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a new approach to a group of common and difficult clinical problems 


| MONITAN is a palatable solution of sorbitan monooleate 


polyoxyethylene derivative. 
¢ MONITAN will efficiently emulsify fats, oils and fat-soluble substances 

Pa for better absorption. 

- MONITAN is indicated in the treatment of impaired fat absorption 


ef _ “and where excess quantities of fat are excreted (steatorrhea). 


Celiac Disease—Impaired Biliary Cycle—Sprue— Pancreatic Fibrosis— 
Regional Enteritis—Intestinal Hypermotility— Reduced Absorbing 
Surface in the small intestine—Diminution of Digestive Enzymes— 
Malnutrition due to improper fat absorption* 


MONITaAN is given orally. 
ee Adults—one to two teaspoonfuls three times daily with meals 


or as prescribed. 
Children—under three months at doctor's discretion. 
3 to 6 months 5—10 ce. 
6 months tol yr. 10—15 ce. 
1 year to6 years 15—20 ce. 
~ over six years 20—25 ce. 


~ 
~ 
™ MONITAN is supplied in 12-0z. bottles. 


WRITE T0: Medical Department for additional information and samples. 
* Jones, C. M., Culver, P. J., Drummey, G. D., and Ryan, A. E.: Ann. Int. Med. 29:1,1948. 
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22 East 40 Street, New York 16, N. Y. 
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DEXTRI-MALTOSE 


WITH EV 


Boil water. 


... FOR 38 YEARS COW’S MILK-DEXTRI-MALTOSE FORMULAS 
HAVE BEEN EMPLOYED BY PHYSICIANS TO MEET THE VARY- 
ING NUTRITIONAL REQUIREMENTS OF SICK AND WELL IN- 
FANTS. MEAD JOHNSON & CO., EVANSVILLE 21, IND., U.S.A. 
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PORATED MILK | 
while water is hot. milk and stir. 
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he WITH WHOLE MILK 
Heat until almost Boil gently 


THE INDICATION 
DICTATES THE CHOICE OF MEDICATION 


Glycerol (Doho) by Exclusive | Process has the Highest Obtainable 


AS AN ADJUNCT TO SYSTEMIC ANTI- 
INFECTIVE THERAPY, AS PENICILLIN, ETC. 


IN CHRONIC SUPPURATIVE 
OTITIS MEDIA, FURUNCULOSIS 
AND AURAL DERMATOMYCOSIS 


0-TOS-MO-SAN 


++.@ potent chemical combination (not a 
mere mixture), combining Sulfathiazole 
and Urea in AURALGAN Glycerol (DOHO) 
Base—because it exerts a powerful solvent 


Literature and samples sent to physicians on request. 
DOHO CHEMICAL COR P.—Makers of AURALGAN and 0-TOS-MO-SAN NEW YORK 13 
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Specific Gravity—and is Virtually Free of Water, Aicohol and Acids 

4 \ 

Pa REMOVAL OF IMPACTED CERUMEN : 
CONTAGIOUS DISEASE EAR INVOLVEMENTS 
action on protein matter, liquefies and 
because its potent decongestant, de- dissolves exuberant granulation tissue, 
eae. hydrating and analgesic action provides cleanses and deodorizes, and tends to ex- a 
bt quick, efficient relief of pain and inflam- hilarate normal tissue healing in the eftec- San 
gee mation in any intact drum involvement. tive control of chronic suppurative otitis . 
media. 
Glycerol (DOHO)................17.90 GRAMS. PORMULA: 
(Highest obtainable spec. grov.) 2.0 GRAMS 
zocoine GRAMS erol (DOHO) Base...164GRAMS 
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Life expectancy 
30 days? 


While the total 
infant mortality has been declining, the 
proportion of those who died within 
the first month has actually increased from 
52.7% to 62.1%*. During this fatal first month 
the infant should be given every possible 
benefit. One step in the right direction 
is good feeding. In this way the gastro- 
intestinal hazards of excessive fermentation, 


upset digestion and diarrhea may be minimized. 


‘Dexin’ has proved an excellent “first carbohydrate” 

because of its high dextrin content. It (1) resists 

fermentation by the usual intestinal organisms; (2) tends to hold 
gas formation, distention and diarrhea to a minimum, and (3) promotes 
the formation of soft, flocculent, easily digested curds. 

Simply prepared in hot or cold milk, ‘Dexin’ brand High Dextrin Carbo- 
hydrate provides well-taken and well -retained nourishment. ‘Dexin’ 
does make a difference. 


*Vital Statistics—Special Reports: Vol. 25, No. 12, National Office of 


Vital Statistics, Washington, D.C. (Oct. 15) 1946, p. 206. 
HIGH DEXTRIN CARBORYORATE X | n 


Composition—Dextrins 75% Maltose 24% Mineral Ash 0.25% Moisture 
0.75% © Available carbohydrate 99% ¢ 115 calories per ounce * 6 level packed 
tablespoonfuls equal 1 ounce « Containers of twelve ounces and three pounds « 


Accepted by the Council on Foods and Nutrition, American Medical Association. 
*‘Dexin’ Reg. Trademark 


Literature on request 


a BURROUGHS WELLCOME & CO. (U.S.A.) INC. 9 & 11 East 41st St., New York 17, N.Y. 
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COMBINATION OF TRIPEE SULFAS 
IN BALANCED, BUFFERED LIQUID MIXTURE 


GLUCOSulfas virtually eliminates the incidence of 


crystalluria. The presence of triple sulfonamides in a 
balanced percentage combination of Sulfathiazole 
37%, Sulfadiazine 37% and Sulfamerazine 26% is 
based upon the actual solubility and acetylation rate 
of each component. GLUCOSulfas thus permits higher 
dosage, higher blood levels and more rapid response 
...and its highly purified sodium lactate-glucose sus- 
pension provides added renal protection by buffering 


the urine pH to neutral or alkaline. 


(1) Frisk, A. R., et al: Brit. Med. J. 1:7, 1947; (2) Ledbetter, 
J.H., and Cronheim, G. E.: Am. J. Med. Sci. 216:27, 1948. 


DONLEY-EVANS & COMPANY if] ST. LOUIS 15, MISSOURI 
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INCIDENCE OF CRYSTALLURIA"? 
‘Sulfadiazine + Sulfamerazine 
‘Sulfadiazine + Suifathiazole + Systemic Alkalizers 
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THE THERAPEUTIC AND PROPHYLACTIC 
ADMINISTRATION OF WHEAT GERM OIL 
(VITAMIN E) IN INFANCY AND 
CHILDHOOD* 


Simon Stone, M.D. 
Manchester, N. H. 


The actual need for vitamin E as a dietary supplement in hu- 
mans has not yet been established. In experimental animals, how- 
ever, Evans and Burr! were first to demonstrate that deficiency of 
vitamin E in the diet of the pregnant rat will result in paralysis 
of extremities in the offspring. Feeding of wheat germ oil during 
the last period of pregnancy or even within two weeks after birth? 
will avert paralysis in the majority of the newborn probably as a 
result of transmission of protective substances through lactation. 
Muscular lesions, similar to those observed in cases of muscular 
dystrophy in humans, have been produced by Goettsch and Pap- 
penheimer® in guinea pigs and rabbits on a vitamin E deficient diet. 
Mackenzie and McCollum‘ were able to cure muscular dystrophy 
in the rabbit or prevent its occurrence by therapeutic and prophy- 
lactic administration of alpha tocopherols, 

The results from clinical application of vitamin E in the grow- 
ing child was described previously’ in cases of myatonia con- 
genita and muscular dystrophy, muscular hypotonia and hypo- 
plasia and in cases of anterior poliomyelitis with mild to moderate 
muscle weakness. It was assumed that a deficiency of certain 


* From the Neurological Service of the Elliot Hospital, Manchester, N. H. and the 
Crippled Children’s Services of the State of New Hampshire. 
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190 StToNE: Administration of Wheat Germ Oil 


dietary factors needed for proper muscular development, or in- 
ability to transmit them to the offspring, existed in the pregnant 
mother in cases of muscular dystrophy and myatonia congenita. 
The failure to have this inadequacy remedied after birth, either 
because of the reduced vitamin E contents of the milk fed the 
newborn or faulty utilization, resulted in the development of the 
above conditions in varying severity. It is more likely, however, 
that the beneficial effects from the administration of the vitamin E 
factors is not in all instances due to replacement of a deficiency, 
but is a result of the nonspecific effect of the vitamin on muscle 
growth and muscle tone. 

The present report deals with results obtained from the admin- 
istration of wheat germ oil and wheat germ oil concentrates when 
administered alone, or in combination with other vitamins, to a 
large group of children with a variety of neurological and neuro- 
muscular disorders and also to “normal” children with slightly 
below par muscular development. These children were observed 
in the Crippled Children’s Clinics of the State of New Hampshire, 
on the Neurological Service of the Elliot Hospital and the au- 
thor’s private practice. For the last 10 vears over 300 cases have 
been treated and the following conditions are included: Muscular 


dystrophies ; myatonia congenita; muscular hypotonia; congenital 
nonobstructive hydrocephalus ; anterior poliomyelitis with residual 
muscular weakness; mongolism and cretinism; cerebral palsy 


states. 
METHOD OF ADMINISTRATION 

Wheat germ oil (Lilly) was used in most instances to supply 
the vitamin E factors, except in older children where natural mixed 
tocopherols were substituted for the wheat germ oil because of 
gustatory objections. The average dose for infants and younger 
children was 1 ce. of the oil for every 10-15 pounds of body weight, 
or 3-10 mg. of mixed tocopherols for every 10 pounds of weight 
in older children, The oil was administered either alone or in a 
mixture with malt and vitamin concentrates (Avimal). Prepara- 
tions containing iron were avoided because of the incompatibility 
of the tocopherols with iron salts. The oil was mixed with this 
malt combination without the use of an emulsifying agent. The 
mother was instructed to stir the mixture thoroughly before ad- 
ministration and to keep it in a cool place. Fifteen to sixty cc. of 
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the oil have been mixed satisfactorily with 240 cc. of the malt 
mixture without impairing its palatability, and this combination 
is well taken by most children. One to three teaspoonfuls daily is 
the average dosage, the ratio of the oil in the mixture being in- 
creased for the older children. No complications have been ob- 
served in any of the cases from the administration of the oil ex- 
cept for a skin rash on rare occasions, which usually disappeared 
in a few days following discontinuance of medication, 


CONDITIONS TREATED 


Muscular Dystrophies. This group includes 25 children with 
various types of muscular dystrophy. When children with dys- 
trophies were first placed under treatment in 1938, they were 
given 1-4 cc. of wheat germ oil daily in a mixture with vitamin B 
complex. Nearly all of them showed definite improvement when 
on this regime. A few relapsed after a time because of the fam- 
ily’s failure to continue with the administration of the medication 
regularly, and several relapsed for unexplained reasons. Some 
children treated at a later date, however, failed to show even this 
initial gain. The reason for discrepancy in the results was sought 
and the following explanation has suggested itself: The children 
who were first placed under treatment received the oil in a mix- 
ture with vitamin B complex in a malt base which also contained 
vitamin C. In the process of later manufacture the vitamin C was 
omitted by the manufacturer, and some of the children treated 
with the same mixture without the vitamin C failed to show the 
expected improvement. Since then vitamin C has been routinely 
administered with the wheat germ oil and maintenance doses of 
other vitamins, and results have been more promising. The sporadic 
cases appeared to respond better than those of hereditary origin, 
and even in the latter cases the downhill course appeared to be 
retarded by above medication including 100-150 mg. of vitamin C 
daily. The pseudohypertrophic cases responded better than other 


types, and the improvement appeared greater when the treatment 
Was instituted before atrophy had set in. Omission of medication 
for a few weeks was observed to result in considerable reduction 
in muscle strength and inability to carry on with usual activities. 
One youngster, who has been enabled to walk to school daily while 
receiving this vitamin mixture regularly, is hardly able to walk 
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any distance when it is temporarily discontinued and walks better 
when its administration is resumed, Failure to regain former 
status was observed, however, after the medication was discon- 
tinued for a longer period of time, and doubling or tripling the 
amount of wheat germ oil these children were receiving was just 
as ineffective. 

It is probable that muscular dystrophy is a metabolic disorder 
manifested in faulty utilization of certain amino acids and im- 
pairment of muscle metabolism, and concomitant disturbance of 
muscle cell oxidation processes. (Oxygen consumption has been 
shown by Houchin and Mattill® to rise about 250 per cent in the 
dystrophic muscle with a drop to normal values within 24 hours 
after alpha tocopherol administration, This restoration of dys- 
trophic muscle oxygen consumption in vitro to normal by the 
addition of vitamin E would point to the latter as an important 
regulator of tissue oxygen utilization, probably acting through a 
different enzyme system than thiamine. The large contents of vita- 
min E in the pancreas and the importance of pancreatic secretion 
in fat and protein metabolism would suggest the possibility that a 
deficiency of pancreatic proteolytic enzymes is a contributing cause 
to the development of muscle dystrophy.’ Milhorat and Bartels’ 
have also reported on the greater effectiveness of vitamin E when 
combined with inositol in the treatment of muscular dystrophies. 
It is probable that milder cases can benefit from vitamin E ad- 
ministration alone, while the more severe cases require an extra, 
as yet undetermined, factor besides the vitamin E for maximum 
therapeutic effects. Until the exact nature of this factor is deter- 
mined, wheat germ oil or natural mixed tocopherol concentrates 
in combination with other vitamins would appear the most effec- 
tive therapy for muscular dystrophy for the present. 

Myatonia Congenita, The administration of vitamin E in the 
same dosage with the polyvitamin mixture described above has 
produced palpable contractile muscle tissue in children where none 
was in evidence before treatment was begun. The previously ac- 
cepted assumption that children with myatonia congenita recover 
spontaneously has not been borne out by observation in our clinic 
in cases of long standing. In several such instances a diagnosis 
of myatonia congenita was made elsewhere by competent clinicians, 
and these children, when re-examined at this clinic several years 
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later, failed to show any appreciable improvement through the in- 
tervening years. Infants and younger children who exhibited no 
voluntary movements and had no palpable contractile musculature, 
after 2-3 months of wheat germ oil therapy were able to turn over 
voluntarily, hold up their heads and reach out for toys. Normally 
contracting muscle tissue could be felt where there was none 
previously. The results were least impressive in cases of long 
standing and most promising when the child was placed under 
treatment during the first year of life. 

Muscular Hypotonia. I have included in this group many of 
the children frequently seen by the pediatrician, with poorly de- 
veloped, flabby musculature, diminished muscle strength and tone, 
impaired posture, with winging of scapulae and pronated feet, and 
reduced or absent deep reflexes. The child is usually seen after 
the parents have become aware of the retardation in motor devel- 
opment, as manifested in the infant's inability to hold up his head 
or turn over without aid at a late age, and considerable delay in 
standing or walking time. Postnatal nutritional deficiency is prob- 
ably the etiologic factor in the majority of cases, a few belong in 
the aborted myatonia congenita group, some are of cerebral atonia 
origin, and I have seen several at a later age develop into Fried- 
reich’s ataxia. Most all of them have received mixed vitamin 
therapy in some form in the past, outside of vitamin E, without 
any impressive gain. \Wheat germ oil in the dosage previously 
described when added to the other vitamins these children were 
receiving has hastened the appearance of palpable, normally con- 
tracting musculature with concomitant improvement of muscle tone 
and strength and produced acceleration of motor maturation. A 
gain in intelligence and mental alertness was also frequently re- 
ported by the parents while these children were under treatment. 

Congenital Nonobstructive Hydrocephalus and Spina Bifida. 
The results from administration of wheat germ oil to infants and 
young children with nonobstructive hydrocephalus has been previ- 
ously reported.* Decrease in rate of expansion of skull circum- 
ference was observed in nearly all cases, with improvement in gen- 
eral health and mental alertness. In instances where the hydro- 
cephalus was combined with spina bifida, it became possible to 
close up the spina bifida after the infant was placed on wheat 
germ oil without aggravation of the condition of the hydrocephalus. 
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One to four cc. of wheat germ oil daily was the average dose in 
combination with other vitamins. 

Anterior Poliomyelitis. | have used wheat germ oil routinely in 
combination with a polyvitamin mixture of vitamins A, B com- 
plex, C and D in all infants and younger children with anterior 
poliomyelitis." The more severely affected cases also received intra- 
spinal pyridoxine thiamine therapy and artificial fever, the latter 
being used mainly in the more severely paralyzed cases with re- 
flex muscle rigidity and severe discomfort on motion. In older 
children mixed tocopherols capsules were used, about 1 mg. per 
kg. of body weight daily. This was also combined with multi- 
vitamin capsules containing at least 10,000 units of vitamin A, 
1,000 units of vitamin D, 10 mg. of thiamine, 3 mg. of pyridoxine, 
10 mg. of panthotenic acid and 50 mg. of niacinamide, daily. While 
it is rather difficult to evaluate response to oral therapy because 
the improvement is not as immediate as that observed following 
parenteral medication, the recovery in a number of children who 
received no other treatment but physiotherapy appeared to be 
hastened by this medication, These children appeared to show a 


more rapid return of muscle tone and strength, displayed a desire 
to get up earlier because of the improvement in their sense of 


well-being and general health. 

Mongolism and Cretinism, A total of twelve cases of mongolism 
have been treated to date. Outside of the typical facies and men- 
tal retardation, muscular hypotonia or atonia has been one of the 
characteristic symptoms of this disorder. Definite improvement 
in muscle strength and muscle tone has been observed in all these 
patients under wheat germ oil therapy with suggestive accelera- 
tion of their motor development. Their muscle tone, however, 
while greatly improved, still remained subnormal. In the 
past the hypotonia in mongolism was suspected by some ob- 
servers to be caused by cerebellar hypoplasia, but the improve- 
ment under vitamin E therapy would suggest that this hypotonia 
is of endocrine and metabolic origin. The improvement in intelli- 
gence, however, was not as pronounced in this group of cases as 
the physical gain. In cases of cretinism it was combined with 
thyroid therapy with greater effectiveness. The importance of an 
adequate vitamin E intake in prevention of thyroid and pituitary 
atrophy in experimental animals has been previously reported.” 
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Whether a vitamin E deficiency in the pregnant mother is re- 
sponsible for the hypoplasia of certain endocrine glands in the 
human newborn is problematical. 

Cerebral Palsy States. General gain in muscle strength, general 
health, mental alertness and sense of well-being, with a minor 
effect on the spasticity, was observed in the cases treated. The 
purely spastic cases seemed to do better than the athetoid or the 
ataxic states. 

So-called “Normal” Children. In the crippled children clinics a 
number of children are seen annually without any definite ortho- 
pedic or neurologic problems. They are brought to the clinic be- 
cause they fatigue easily, display poor posture, show some prona- 
tion of feet, are listless in school. An orthopedic or neurologic 
problem is suspected by the teacher or school nurse, but these 
children show no definite pathology on physical checkup except 
for flabby musculature, winging of scapulae, protrusion of abdo- 
men, and many are also underweight with little subcutaneous 
fat. Some are obese, but with little palpable contractile muscula- 
ture under the fat layer. A number of them responded to im- 
provement in nutritional status, postural exercises, increased vita- 
min intake. The gain, however, appeared much more rapid, espe- 
cially in regard to muscle tone and muscle strength, after the addi- 
tion of wheat germ oil in infants or natural mixed tocopherols 
in older children to the vitamins these children were already re- 
ceiving. A concomitant improvement in the intelligence of these 
children, as evidenced in more efficient performance in their school 
work, was also confirmed by psychological tests in selected cases. 


COMMENT 


In view of the wide distribution of tocopherols (vitamin E) in 
vegetable and animal tissues it has been assumed in the past that 
the need for vitamin E in the body is probably not as great as it 
is for other vitamins and that a vitamin E deficiency does not 
exist, or the results of the deficiency are not as obvious as it is 
with other vitamins. The actual requirements for most of the 
other vitamins has been simpler to estimate because of the develop- 
ment of definite clinical syndromes following inadequate intake 
or their faulty absorption from the diet, and the disappearance of 
symptoms after the vitamin lack has been corrected. So far, how- 
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ever, no definite clinical syndrome has been established as a re- 
sult of vitamin E deprivation in humans, although in animals 
several neuromuscular syndromes have been associated with a 
vitamin E free diet. It has been estimated, however, that the 
daily tocopherol requirements for maintenance of body needs at a 
normal level for infants is the equivalent of 2-15 mg. of alpha toco- 
pherol daily; in children 15-120 mg. daily; and for adults 20-170 
mg. per day, depending on the pre-existent state of tocopherol 
saturation. The average intake, however, even in a diet rich in 
vitamin E is only about one-fifth of the maximum daily require- 
ments, and this just about supplies the necessary amount to main- 
tain an average level in the body, provided no extra drain on 
tocopherols is made as would follow a diet containing rancid fat 
or iron salts. 

The favorable response to vitamin E therapy in neuromuscular 
disorders in children is suggestive that conditions like amyotonia 
congenita and certain muscular dystrophies might represent an- 
alogous disorders to that observed in the offspring of animals on 
an E deficient diet. However, the fact that a certain disorder 
responds well to vitamin administration does not always imply 
that an inadequate intake of this vitamin is the etiologic factor. 
Beyond a certain saturation point a vitamin becomes a drug with a 
selective action on certain body tissues, similar to that of digitalis 
on cardiac muscle or prostigmin on acetylcholine utilization in 
myasthenia gravis, irrespective of the presence of a deficiency of 
this vitamin. 

A number of facts are apparent from experimental studies and 
the result of therapeutic applications of vitamin E. It is synergis- 
tic with fat soluble vitamin A™ and when added to the latter in 
experimental animals will augment growth, produce gain in weight, 
and also increase the amount of vitamin A stored in the liver. 
Maximum utilization of vitamin A and carotene probably depends 
also on the presence of optimum supply of vitamin E.™ 

Vitamin E is also an important factor in utilization and storage 
of fat’® in the body and in the sparing of proteins by preventing 
their too rapid breakdown in animals on a low protein diet." 
When added to fats it will prevent rancidity in vitro as well as in 
vivo. The fat of animals fed on an increased tocopherols intake 
remains fresh longer after slaughtering. and does not become 
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rancid as fast as fat of animals not receiving added vitamin E. 
However, while vitamin E as an anti-oxidant prevents rancidity 
from developing, it is also destroyed in the process and therefore 
vitamin E deficiency will develop if the animal is fed an exces- 
sive amount of rancid fat. Because of its action as anti-oxidant 
it is probably related to the enzyme systems of the body involved 
in fat and protein metabolism and acts by increasing or slowing 
down oxygenation as the body-needs demand. The excessive con- 
sumption of oxygen in dystrophic muscle” and the return to nor- 
mal oxygenation on an ample tocopherol intake would point to 
vitamin E as a regulator of oxidation thus preventing too rapid 
breakdown of tissues. 

If one wishes to generalize about the place of some of the known 
vitamins in body metabolism and their utilization by various tis- 
sues in the living organism, it would appear that vitamin A is 
utilized by the epithelial (ectodermal) structures in the body, vita- 
min B factors are needed for proper function of nervous tissue, 
vitamin C is necessary for maintenance of the integrity of vascular 
system and collagen matrix, and vitamin D for proper develop- 
ment of osseous tissues. Vitamin E according to this hypothesis 
is required by mesenchymal derivatives which includes muscle 
tissue, blood vessels, collagen matrix and connective tissue of the 
body. It is synergistic in its action with other vitamins either 
through augmenting their activity or by having a sparing effect 
so that lesser amounts will be required of these vitamins. Its rela- 
tion to vitamin A has been previously pointed out. In cases of 
vitamin B factors it affords extra protection against demyeliniza- 
tion and the breakdown of lipoid lining of nerve fibres; and to 
vitamin C in aiding of maintenance of normal collagen matrix in 
the body. Chemically it is closely related to vitamin K and the 
place of vitamin E in relation to cellular permeability and hemor- 
rhage has been reported by Dam" and Mason." The addition of 
vitamin E to the other vitamins not only increases their effective- 
ness, but also acts as a sparing agent so lesser amounts of these 
vitamins are required for the maintenance of the integrity of the 
body. 

The greater need for vitamin E in the young, growing organisms 
has been previously pointed out.’ Quaife’’ has demonstrated an 
increase in the vitamin E contents of maternal milk shortly after 
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birth with reduction in contents in later samples, and also a greater 
transfer of vitamin E from the tissues into the maternal blood 
during the latter part of pregnancy.’’ This would suggest that 


the newborn requires greater amounts of this vitamin because of 
its protective function and its aid in growth and tissue metabolism. 
In cases where the human newborn depends entirely on cow's 
milk for food, the chances are that the contents of vitamin E in 
milk supplied through regular channels would be inadequate to 
supply all requirements of the newborn for this vitamin for the 


reason that the vitamin E content of cow's milk is richest after 
delivery and is diminished gradually, and the commercial milk 
supply usually is derived from animals long freshened. 

The impressive response of children with selected neuropsychia- 
tric and neuromuscular disorders to vitamin E therapy, would 
suggest that the rapidly growing organism needs greater amounts 
of this vitamin for optimum development. In my experience the 
so called “normal state of well-being” in many children can be 
vastly improved by the addition of this vitamin to their diet. A 
number of children, it would appear, require greater amounts of 
this vitamin either for the reason of their inability to utilize fully 
the supply present in their diet, provided their diet is adequate, 
or because it acts as a nonspecific tissue activator. Although most 
children in previous generations have gotten along, after a fashion, 
without any addition of cod liver oil or vitamin B complex fac- 
tors to their diet without developing deficiency symptoms, the 
widespread supplementation of the average diet with these vita- 
mins has brought forth general improvement in the health of 
the American child, At present vitamin supplements have become 
a standard part of our dietary and several B complex factors are 
mixed with the flour by the baker in bread-making, irrespective 
ot the presence of clinical evidence of even a mild deficiency in 
the population. In view of the removal of wheat germ in modern 
milling, it would therefore appear important to include vitamin E 
also as a dietary supplement, preferably as wheat germ oil in all 
children, but especially in those who are lagging in their neuro- 
muscular and endocrine development, in those showing evidence 
of disturbance of fluid metabolism in the body, or lowered intel- 
ligence without any definite neurological or psychiatric etiology. 
I have seen no harm from its administration for a period of 10 
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years in a great number of children, and I feel that its administra- 
tion is just as safe as vitamin A, or vitamin B complex, and a 
great deal safer as far as danger from overdosage is concerned 
than vitamin D.*” The dosage should vary from a maintenance 
dose of about 4% cc. of wheat germ oil or 1 mg. of natural mixed 
tocopherols per 10 pounds of body weight for the so-called “nor- 
mal” child with slightly below par muscular development, to 
1-2 cc. of wheat germ oil, or 3-10 mg. of mixed tocopherols per 
10 pounds of body weight for the child with evidence of neuro- 
muscular dysfunction, early hydrocephaly, endocrine underdevelop- 
ment, and below par general intelligence without any demonstrable 
cause. 
SUMMARY AND CONCLUSIONS 
Vitamin E in the form of wheat germ oil or wheat germ oil 
concentrates has been administered for the last 10 years to a large 
group of children with a variety of neuromuscular disorders and 
other disturbances of the nervous system. It was effective when 
combined with other vitamins in arresting or retarding the down- 
hill progress of a number of patients with muscular dystrophy. It 
produced increase in muscle tissue proliferation and improvement 
in muscle tone in cases of myatonia congenita, and in cases of 
retarded motor maturation and muscular underdevelopment of 
unknown etiology in the young. In anterior poliomyelitis and in- 
fectious polyneuritis with residual mild to moderate muscle 
atrophy, its administration produced increase in the sense of well- 
being in these patients and seemed to hasten regeneration of 
atrophied musculature. 

In cases of non-obstructive congenital hydrocephalus it produced 
arrest or reduction of rate of skull expansion except in fulminating 
cases, brought forth decrease of intensity of nystagmoid move- 
ments of eyes and hastened motor maturation. Cases of mon- 
golism and cretinism responded to vitamin E administration by 
showing improvement in muscle strength and muscle tone and 
some increase in mental alertness, especially in cases of cretinism 
when combined with thyroid extract. 

Improvement in general health, muscle tone and increase in 
alertness and general intelligence, the latter as evidenced in psycho- 
metric tests in selected cases, has been observed in a large group 
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of so-called “normal” children with below par muscular develop- 
ment and retarded intelligence probably of nutritional origin. 

It is suggested that vitamin E is required for the maintenance 
of the integrity of the mesenchymal tissues of the body, is im- 
portant in fat and protein metabolism and is synergistic in its 
action with other vitamins, especially vitamin A, selected vitamin 
B complex factors, and vitamins C and K. The administration of 
vitamin E is safe and should be included as a regular dietary sup- 
plement with all vitamin mixtures in view of the inadequate con- 
tents of the average diet in vitamin E. 
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EARLY DYSPLASIAS OF THE HIP 


BENJAMIN KoveN, M.D. 
AND 

Morris T. Koven, M.D. 
Brooklyn. 

Dysplasia of the hip is a congenital anomaly where there is an 
incongruity between the head of the femur and the acetabulum. In 
a perfect attitude there is a concentric relation between the concave 
surface of the acetabulum and the globular head of the femur which 
permits free circumferential movement within the limits allowed 
by the soft structures surrounding the hip. 


Fig. 1. The attitude of the right extremity is everted 
and moderately abducted with the foot turned out. 
The affected left extremity is moderately adducted, 
slight bowing at the knee and the foot is inverted. 


In European countries, particularly in northern Italy and Czecho- 
slovakia, hip distortions are very prevalent. Putti' has written 
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extensively about this phenomenon. Many contributions have been 
made by German and Swedish authorities. The American litera- 
ture is sparse. [lart? made a valuable contribution giving his own 
observations and quoting freely from the European literature. 
Dysplasias are classified in two types: subluxation and luxation. 
In the former the distorted head of the femur imperfectly articu- 
lates within the hip joint. This type may adjust its process and 
heal spontaneously. If the incongruity remains, it acts in the same 
manner as a partially worn down brake lining which results in a 
wear-down of the articular cartilage which Nature tries to repair, 
frequently not too successfully. The result is an arthritis which is 


Fig. 2. Note limitation in abduction of the right thigh. On the con 
tracted side the groin crease is deeper, 


manifested by pain, fatigue, stiffness and limp in adult life. In the 
luxated type, the head of the femur is out of the socket. These are 
the cases, if not corrected before standing, that invariably become 
dislocated hips after weight bearing begins; and in spite of proper 
treatment, after the standing stage, result in a low percentage of 
perfect cures; whereas, if detected and treated pre-standing, cor- 
rection is obtained in a high percentage. 

Etiology. The etiological factors are controversial. There is a 
concept of a genetic defect whereby there is interruption of normal 
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intra-uterine growth involving the hip joint. What the factors are 
or why there is a predilection to involve hips without other joints 
cannot be stated. There is a small percentage in which there may 
be some concomitant deformity, such as club feet. At times, one 
finds repetition of this deformity in some phase in certain families. 
A mechanistic theory is propounded whereby extrinsic forces may 
cause undue pressure which results in hip dysplasias. It is inter- 
esting to note several factors which may tend to substantiate the 


Fig. 3. Note bulge on left that extends from the 
crest of the ilium to upper thigh. The groin creas¢ 
is more prominent. 


effects of abnormal forces. The incidence of hip dysplasias are 
more prevalent in breech presentations. Such a presentation may 
prevent the normal reaming of the globular head towards the 
medial concave area of the acetabulum. There is a high ratio of 


dysplasia in female infants. The female pelvis is broader and would 


tend to add a pressure factor on the lower extremities thereby 
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forcing the growing cartilagenous head of the femur to the outer 
part of the acetabulum. A constitutional tendency in a pregnant 
mother is discussed by some authors. It is contended that nutri- 
tional and biochemical changes incidental to pregnancy may be a 
cause. No known disturbance can be stated. 

Diagnosis. Early recognition offers the best solution for restora- 
tion of functional and anatomic results. This justifies the presenta- 
tion of an orthopedic problem in a pediatric journal. The 


gluteal and popliteal creases 


— 


Lhe mp Vis is tilt 


region. 


pediatrician or the general practitioner sees an infant in its early 
stage. If he recognizes a hip disturbance pre-standing, he ean 
render a great service in preventing deformity by having simple 
methods of therapy instituted. It may be stated here that on 
several occasions a mother has bri ught an infant for examination 
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stating that she had difficulty in spreading the thighs in washing 
or powdering the groins. Parents who have had hip problems or 
know of such situations in their family will bring an infant for 
examination and findings will at times suggest a dysplasia. 

There are several diagnostic signs that one should observe in 
the pre-standing stage: (1) Note the attitude of the lower extremi- 
ties. An infant with hip dysplasia usually lies (in unilateral cases ) 
in an attitude of moderate thigh and leg adduction and the foot is 
frequently maintained inverted, simulating a mild clubfoot. In 
several cases an infant was brought for examination on account of 
an everted attitude of an extremity. The clinical findings, cor- 


Fig. 5. Left acetabular upward inclination; pelvis tilted. Outward 
position of epiphysis which is underdeveloped. Restriction in abduction 
of left femur with equal outward force on both knees. 


roborated by X-rays, were that the opposite unsuspected hip was 
affected (Fig. 1). The everted position can be explained by a 
rotary outward shift due to adduction-inversion pressure from the 


dysplastic hip. The everted attitude is easily correctible by exercises 
and at times with a Denis-Browne splint. (2) Attempts at abduct- 
ing the thigh are usually restricted beyond one-half range as 
compared to the opposite extremity in unilateral cases (Fig. 2). In 


. 
4 
| 
es 
: 
eee 


206 Koven-Koven: Early Dysplasias of the Hip 


bilateral cases, the restriction is noted on both sides. (3) In uni- 
lateral cases, a prominence or a bulge is noted about the area of 
the greater trochanter (Fig. 3). In bilateral cases, fullness is seen 
about both trochanters. (4) An elevation of the crease of the 
gluteal fold is seen in unilateral cases. This elevation is from 
one-quarter to one-half inch and a corresponding elevation is noted 
in the popliteal crease (Fig. 4). (5) At times, on manipulation, 
particularly on pushing up an extremity, a click may be heard or 


Fig. 6. Acetabular index: Base line crosses junction 

of both ilia. Angular line extends across both ends 

of the acetabulum to the base line. Angle of incidence 
on the right is 18° ; on the left, 33 


abnormal movement felt in the affected hip. (6) In older pre- 
standing cases shortening of an affected extremity 1s apparent when 
both extremities are extended. If the hips are flexed to ninety de- 
grees with both knees extended, the shortening is overcome. When 
both extremities are completely flexed at the hips and the knees 
are extended, the affected extremity becomes longer. The explana- 


tion is that a normal hip moves concentrically, so that its position 


within the hip socket causes equal motion in all directions. In a 
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dysplastic hip the head of the femur moves on a shallow surface 
outside of the center of the acetabulum ; an eccentric motion results 
so that when the hips and knees are extended, the affected head is 
above the hip joint—hence, the extremity is shortened. On com- 
plete hip flexion, the head moves below the normal acetabular level, 
which lessens the distance between the hip and the foot—hence, the 
extremity is lengthened. 

X-rays are important as diagnostic procedures. The roentgenolo- 
gist frequently misguides the attending physician in that he does 
not see variations in a routine examination. He must be impressed 
that minor deviations from the normal may, if overlooked, affect 
the prognosis. He must carefully note the capital epiphysis in that 
it is frequently under-developed or fragmented in dysplastic states 
and may at times be absent. The epiphysis is usually displaced to 


Fig. 7. A modified Putti splint, adjustable to gradually obtain 
full abduction. 
the outer portion of the acetabulum so that part or all of the head 
may extend beyond the outer margin of the acetabulum. With 
equal force, on abducting the thighs, an x-ray will show restriction 
of the outward stance of the femur on the affected side. There is 


more of a perpendicular incline of the roof of the acetabulum (Fig. 
5). It is essential that the roentgenologist note the acetabular 


index which is an angle formed by its base line crossing both sides 
of the pelvis and a line connecting both ends of the acetabulum 
crossing the base line (Fig. 6). Kleinberg and Lieberman*® have 
established that an angle up to twenty-seven degrees is considered 
normal in the pre-walking stage and a measurement of thirty 
degrees or over is regarded as potential dysplasia. 
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Treatment. In general, it can be stated that in early postnatal 
life simple abduction methods will facilitate reposition. In addition 
to splintage, simple exercises whereby the lower extremities are 
stretched in abduction are shown the parent. In mild cases a firm 
pillow is placed between the upper thighs and held in position by 
a diaper that is pinned to the under shirt. Where the resistance to 
abduction is moderate and up to about the sixth month, a modified 
Putti or Ponsetti splint is applied (Fig. 7). If much resistance is 
encountered, in that adduction and shortening persist, it may be 
necessary to apply traction to pull down contracted tissues, fol- 
lowed by manipulation and cast application. 

Prognosis. Karly treatment before standing restores the anatomic 
alignment of the hip joint so that there is usually no delay in stand- 
ing and walking at the usual time. Unrecognized dysplasias may 
lead to arthritic changes in later years or dislocation. 

SUM MARY 

Hip dysplasia is a congenital anomaly resulting in imperfect 
articulation between the head of the femur and the acetabulum. 
Many mild cases are self-limited and self-corrective. Some cases, 
if not treated, develop late articular changes resulting in osteo- 
arthritis in the adult. A few neglected cases go on to complete 
dislocation of the hip. The etiology has been considered. Clinical 
and roentgen diagnostic features are discussed. Early recognition 
and treatment are stressed to prevent latent deformities. 
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CHOLINE IN Toxicosis OF INFANTS. (Revista di Clinica Pedi- 
atrica, Florence, 46:487, Aug. 1948). Gentili and Tangheroni 
believe that toxicosis from functional insufficiency of liver is the 
most important factor in gastroenteritis of infants. They report 
favorable results from administration of choline hydrochloride in 
25 cases. The drug was given twice daily by intramuscular in- 
jection. A 2 per cent choline hydrochloride solution was used 
in fractional doses of 2 cc., up to a daily dose of 4 cc. for four, six 
or ten consecutive days.—Journal A.M.A. 
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THE USE OF RICE AS A CEREAL FOOD IN INFANTS* 
A CLINICAL STUDY 


Reve. A, Benson, M.D. 
Mae Scunetper, M.D. 
AND 
Davip Branp, M.D. 
New York. 

In view of the fact that rice forms the major part of the cereal 
food of half the population of the world, it is surprising that so 
little attention has been paid to its value in the feeding of infants 
and young children. In a previous article,’ we concluded, after a 
comparative study of cereals used in infant feeding, that rice 
provided more available caloric energy than equal amounts of 
other commonly used cereals. 

Slobody* et al., in a comprehensive study of rice sensitivity, 
found an extremely low incidence of any form of allergic reaction 
to rice preparations used in infant feeding. 

Shulman* states: “I prefer the introduction of cereals in the 
form of rice, the least allergenic of all cereals.” He also advises 
the use of a single cereal in preference to combinations, such as 
those found in many of the prepared cereal foods. 

The present paper is a preliminary clinical study of the value 
of rice as a cereal food in a group of normal children carefully 
observed on the wards of Metropolitan Hospital. A group of 
seventy-eight children were studied. Of these, forty-seven, our 
experimental group, were fed on rice cereals and a control group 
of thirty-one infants were fed with other standard cereal prepara- 
tions. The infants ranged in age from nine days to eight months 
and were observed for a time period ranging from thirteen to one 
hundred and thirty days, as circumstances would allow in each 
individual case. The variations in the time of observation and 
the wide range of ages were necessitated because of our source 
of material. The cases studied were all well-baby boarders sub- 
ject to irregular and sudden transfers from our ward. 

In our study, particular attention was devoted to the following 
features: height and weight increments, palatability of the cereal 
preparation used, presence or absence of any abnormal or un- 


* From the Frederick S. Wheeler Foundation for Nutritional Research and Depart- 
ment of Pediatrics, New York Medical College, and Flower and Fiith Avenue Hospitals, 
New York. 
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toward reactions due to this cereal diet, e.g., colic, diarrhea, con- 
stipation, nausea, vomiting, skin eruptions or changes in the 
number or consistency of stools. Microscopic examinations of 
stools prior to and following the addition of rice to the diet were 
done to determine the presence of an excess of microscopic starch 
granules in the feces. 

In the experimental group of infants, regular dietary regimes 
standard for the particular age groups were used; the ordinary 
cereals in use were eliminated, and rice substituted. The only 
deviations from more or less standard dietary procedures were 
the addition of rice to the diets of all the infants in our group, 
regardless of age. Thus, the rice-fed group included thirteen 
infants one month of age, and twelve in the two-month age group, 


and five infants between eight weeks and one month of age 
The preparation used was Cream of Rice, a finely milled rice 


flour with added thiamin, niacin, riboflavin and iron. This was pre- 
pared by cooking with a small amount of evaporated milk, dilute 
1:1 or 1:2 with water, and sweetened with a small amount of 
table sugar, as trial and error proved this to be most palatable. 
The amounts accepted by the infants, as would be expected, varied 
with their ages. Small infants took up to one tablespoonful, and 
older infants accepted from one to three tablespoonfuls at a feed- 
ing, with slight individual variations. 

In the experimental group, there were no untoward or allergic 
reactions which could be attributed to the ingestion of the rice 
cereal, There were no instances of skin eruptions, colic, diarrhea, 
constipation, nausea or vomiting. The stools remained grossly 
unchanged in consistency, color and number, but there was an 
increase in the amount of microscopic starch granules in twenty- 
eight cases, or 66 per cent, as compared to the amounts found in 
their stool specimens before they were started on rice. All these 
children gained weight, however, and appeared normal, and none 
gave any clinical evidence of gastro-intestinal or metabolic dis- 
orders. In the entire group of forty-seven children, one child dis- 
played poor appetite; in all other cases, appetite ranged from 
fair to good. The average rate of weight gain for the experi- 
mental group, designated in ounces per week, was 4.4 ounces, and 
the height designated in centimeters per week was .2. 

In the control group of thirty-one babies, the weight gain was 
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4.1 ounces per week. Of the group of thirty-one infants, eight, or 
40 per cent, showed small amounts of microscopic starch granules 
in the stools. These were present in slightly lesser amounts than 
were found with the rice-fed group. In our series, we have been 
unable to attach any particular significance to this difference. 
Rice as a cereal food appears to be well tolerated by infants, 


including the very young age groups below three months of age, 
with no occurrence of allergic or gastro-intestinal disturbances. Its 
value as a substitute or supplement to other cereal foods deserves 
attention. 
REFERENCES 
1. Benson and Kimball: A Comparison of Cereals and Their Value in Infants and 
Children. Arncn. Peviat., 64: 453, 1947 
. Slobody, Untracht and Hertzmark: Rice Sensitivity in Children. Arc. Peptart., 65 


183, 1948. 
3. Shulman: Prophylaxis against Allergy. New England J. Med., 239: 11, Sept. 9, 1948 


Respiratory DisturBANcesS Potiomyetitis. (Deutsche 
medizinische Wochenschrift, Stuttgart, 73:508, Nov. 5, 1948). 
Aschenbrenner and Dénhardt report 228 patients with poliomyeli- 
of these, 31 with severe respiratory disturbances were admitted 


tts; 
to the Altona Hospital during the poliomyelitis epidemic in Ham- 
burg in 1947. Only 6 of the 31 patients were less than 15 years 
of age, while 25 were between the ages of 16 and 42. The mortality 
rate of the entire group of 228 patients was 11.8 per cent. Nine- 
teen of the 31 patients died before the initiation of the treatment in 
the iron lung. All of them presented the spinal type with mechani- 
cally conditioned hypoventilation. The remaining 12 patients were 
placed in the iron lung; 7 of them died during the first week. 
Treatment in the iron lung came too late for 3 of these patients who 
had already been moribund, while the other + had severe combined 
bulbospinal respiratory disturbances with pneumonia. Four patients 
recovered and could be discharged from the hospital with fairly 
adequate respiration. One of the fatal cases was that of a girl, 


aged 15; death from acute heart failure occurred suddenly on the 
sixty-sixth day of the disease after three bouts of pneumonia had 
been controlled with penicillin. Careful control of the heart and 
early treatment with strophanthin may be of decisive importance. 
Temporary, reversible paralysis of respiratory muscles is the chief 


indication for treatment in the iron lung.—Journal A.M_A. 
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AMIGEN-DEXTRI-MALTOSE FEEDING 
OF THE NEWBORN* 
PRELIMINARY REPORT 
ERNEst A. DuNpAR, Jr., M.D. 

AND 


Cuester P. Lynxwiter, M.D. 
Baltimor 

This is the report of a moditied feeding program conducted on 
156 newborn infants delivered at the Elizabeth Buxton Hospital, 
Newport News, Virginia, in an attempt to initiate earlier weight 
gains. Because of the great demands placed upon this hospital by 
civilian and military patients, it was necessary to discharge the 
mothers and infants as soon after delivery as possible; usually the 
fifth or sixth day postpartum. It was noted that many of our 
infants were well under birth weight on the sixth day or had 
only begun to gain following the normal loss that occurs during 
the first few days of life. Because of this, we attempted to modify 
the type of feeding during the first four days of life so that a larger 
percentage of our infants would be closer to birth weight, or, at 
least, showing substantial weight gains at the time of discharge. 
It was not our intention to attempt to prevent entirely the 
weight loss that occurs during the first few days of life. As 
pointed out in the literature, usually 7-10 per cent of the body 
| 


less 


weight is lost and there is no advantage in preventing this un 
the loss exceeds 12-15 per cent.’ It has also been pointed out that 


25 per cent of the newborn infants regain the weight lost by the 


end of the first week and about 50 per cent by the tenth day.* 
It has been suggested in recent literature that a synthetic protein 
salt-carbohydrate mixture, in which the protein is not of human 
origin, may be of value in infant feeding.” 

In an attempt to initiate an early gain in weight, the following 
procedure was carried out: 

Two groups of infants were studied. The control group (Group 
I) is represented by data obtained from 156 unselected cases 
born prior to the introduction of our modified feeding program. 
All the infants in Group I were breast fed, supplemented with 5 
per cent Dextri-Maltose No, 1 for the first four days of life. This 


*Materials for this study provided hy Mead Johnson & Co., Evansville, Ind 
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group is composed of 78 males and 78 females. The experimental 
group (Group II) is composed of 156 infants, 78 males and 78 
females. These infants received 5 per cent Amigen, 5 per cent 
Dextri-Maltose No, 1 solution every four hours (2 ounces) for 
the first twenty-four hours, then breast feeding supplemented by 
the same solution for the next three days. After the fourth day, 
the supplementary feeding was stopped. The majority of the 


infants in both groups were discharged on the sixth postpartum 
day and we arbitrarily chose the first six days of life for the 
compilation of data. 

Because of the recent successes with predigested feedings, we 
selected Amigen as the agent best suited to our needs.‘,°,* One 
ounce of 5 per cent Amigen solution supplies 5.85 calories together 
with certain amounts of electrolytes normally present in the 
blood.’ The 5 per cent Dextri-Maltose solution furnishes 5.62 
calories, so that one ounce of the final solution supplies 11.47 cal- 
ories. Amino acid mixtures are absorbed easily and promptly 
from the intestine and in the normal individual 72-98 per cent is 
absorbed within thirty minutes when placed directly in the in- 
testine.* With reference to protein sensitivity, the antigenic qual- 
ities of protein are said to be destroyed during the enzymatic 
digestion which takes place in the production of the amino acids 
present in Amigen.* 


DISCUSSION 


It is evident from Table I that there is only a slight difference 
in the weights of Group I and Group II on the sixth day of 
life. We feel that this is partially explained by the fact that nine 
of the infants in Group II, showing gains on the third and fourth 
day, experienced a loss in weight on the fifth and sixth day after 
the supplementary feeding was stopped on the fourth day. There 
was no illnness in the mother or infant to explain this weight 
loss. 

None of the infants in Group IT have shown any evidence of 
sensitivity to date. It was not necessary at any time during this 
study to stop the Amigen-Dextri-Maltose feeding because of 
regurgitation or loose stools. It was noted that this mixture was 
not palatable and some difficulty was encountered in getting the 
infants to take the feedings. It was also noted that the infants 
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who showed gains on the third and fourth day of life, took on the 
average of four to seven ounces per twenty-four hours for the 
first four days. Infants taking less than this amount did not show 


early gains in weight. 


70 


with Percentages 


“iF 


Number of infants Showing Gain on Day indicated 


Groupl —— 
Group I 


4 6 


Days of Life 
Comporison Groups I ond IT as to First Day of Weight Gain 


FEMALES Group I T Group I 
Number of Coses -------- - ------ 76 78 
Average Birth Weight - --~--6/bs Sar Oor 
Average Maximum Weight Les -- 24a 
Average Weight on Day ------- | ome: 
Number of Cases af Birth weight 6 pay. 


MALES 
Number of Coses - - --- 78 78 
Average Birth Weight —-—7ibs 7lbs 2ar 
Average Moximum Weight Loss -=---<--- 
Average Weight on 6"" Day 6/bs9ar 
Number of Cases at Birth Weight 6 th p 3 


TOTAL 
Number of Cases -- -—-- | 36 
Average Birth Weight 7 ibs. loz 
Averoge Maximum Weight Loss — — 
Average Weight on 67? Day 6/bs Bor 6 /lbs@ar 
Number of Cases ot Birth Weight 6" Doy--------~ 6 _| 


TABLE | 


It is felt that Fig. 1 indicates a definite difference in the two 


groups, showing that the experimental group (Group IT) tended 


to gain weight sooner than the control group (Group 1). 
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CONCLUSIONS 


While the group reported is small, we feel that the marked 
difference in the two groups, as shown in Fig. I is significant and 
warrants further investigation. 

Although the infants taking the Amigen-Dextri-Maltose solu- 
tion gained well, there was little difference in the groups at the 
end of two weeks. It was also evident from observing these 
infants that they could differentiate the two supplementary feed- 
ings used, The majority of infants showed a dislike for the Amigen- 
Dextri-Maltose mixture, while only a few showed any dislike for 
the Dextri-Maltose solution without Amigen. 


SUMMARY 


A solution of 5 per cent Amigen-5 per cent Dextri-Maltose 
supplying a total of 11.47 calories per ounce was used as a sup- 
plementary diet every four hours for the first four days of life in 
156 breast fed infants in an attempt to initiate early weight gains 
prior to discharge from the nursery. Compared with a control 
group of 156 breast fed infants supplemented with 5 per cent 
Dextri-Maltose solution every four hours, the experimental group 
tended to gain weight sooner. However, no difference in weight 
could be found when comparing these groups at two weeks or 
at one month of age. 
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LocaAL Streptomycin TueraApy IN Tupercutous PLeurisy. 
(Rivista di Clinica Pediatrica, Florence, 46:509, Aug. 1948). 
Nassi reports good results in 24 children with clinical diagnosis 

g 


of the disease which was confirmed by the Mantoux test, positive 
cultures and biologic tests of the pleural liquid for tubercle bacilli. 
The treatment consisted of thoracocentesis and injection of the 
drug. Thoracocentesis should be liberal and in some cases re- 
peated. The dose of streptomycin injected locally varied between 


200 and 300 mg.—Journal A.M.A. 
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CLINICAL REVIEW 


In order to encourage the writing of clinical articles by recent graduates or 
senior medical students, the Archives will publish monthly at least one such 
paper from the classes of Doctor Reuel A. Benson, New York Medical Col- 
ege, New York; Doctor Philip Moen Stimson, Cornell Medical School, New 
York, and Doctor John A. Toomey, Western Reserve University Medical 
School, Cleveland. Other interested medical schools are cordially invited to 
submit student papers for consideration. 


CLUBBING OF THE FINGERS* 


IAN Tuompson, M.D. 
New York. 

Clubbing of the fingers is a condition which is so commonly met 
with in all divisions of medicine; a phrase which in many in- 
stances is so loosely applied, so multifariously construed and as a 
clinical sign often so nebulously taught at the bedside, that it might 
not be remiss to discuss this entity not only from the viewpoint 
of occurrence, etiology, pathogenesis and their concomitancies but 
also from the standpoint of the necessity for more standardized 
diagnostic criteria. 

To approach a subject as replete with conflicting reports, ex- 
periments and conclusions as is clubbing in particular and its 


addended manifestations of osteoarthropathy or achropachy in gen- 
eral, it ts perhaps best to analyze the entity in a distinctly cate- 
gorized fashion and thus begin with a brief history of clubbing 
as it has progressed from its inception with Hippocrates in the 
Fifth Century B.C. 

From the time that Hippocrates described clubbing in what were 


apparently cases of empyema, there was no systematic tabulation 
of its occurrence until in 1832 Pigeaux' provided a rather detailed 
description of the syndrome in connection with a number of cases 
of tuberculosis. Subsequently, isolated and mostly uncorroborated 
examples of clubbing were reported sporadically, as occurring with 
a great number of diseases, chiefly centering in the chest, until 
within the two-year-period of 1889 and 1890 both VonBamberger' 
and Marie’, working separately, began the modern investigation 
of the entity which, although having been the repository for an 


“Submitted as partial fulfillment of the requirements of the course in Senior Pediatries 
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endless number of names, still is most well-known as Marie's 
hypertrophic pulmonary osteoarthropathy. Marie's series of cases, 
incidentally, was also the beginning of the differentiation of acro- 
megaly from clubbing since it had been hotly contested that one 
of Marie’s better examples of this condition was a prime case of 
acromegaly ; but even as late as 1941 a report by Brugsch* of a 
patient to whose condition he has ascribed the self-devised syn- 
drome of achropachydermia with pachyperiostitis, reveals the dif- 
ficulty in classifying the atypical cases of both conditions, as well 
as the confusing element injected by the possibility of an heredi- 
tary basis in cases which show no delineable precursory pathology. 

Locke’, in 1915, firmly established osteoarthropathy as an en- 
tity and further ramified the existing classifications under which 
it fell as a secondary disease. From that time forward a great 
many workers added mightily to the clarification of the syndrome, 
introducing extensive clinical and experimental data not only in 
respect to the acquired form but in the hereditary form as well, 
until, in 1941, Mendlowitz,' in a brilliant and detailed analysis 
of all phases of previous reports and investigations, including his 
own work in the field, reset the problem on a more succinctly 
lucid basis, as shall be seen from his classification and experimen- 
tal studies which are incorporated here. 

Hypertrophic pulmonary osteoarthropathy, as defined by Carr 
in 1924, is a disease of secondary nature occurring in the course 
of various chronic conditions, characterized clinically by enlarge- 
ments of extremities with clubbing of fingers and toes, thickening 
at joints and in the soft parts, especially of the distal phalanges, 
and proliferative processes of the periosteum, especially at the 
lower ends of bones. Ryearson and Sacasa‘ add pain and swelling 
as commonly seen accompaniments whereas Mendlowitz' finds 
these symptoms to be much more infrequent; as Mendlowitz de- 
fines it, the osteoarthropathic element of clubbing is merely an 
extension of the pathological process to more proximal parts of 
the extremities, thus predicating the point of view that the fingers 
are the areas of primary involvement, an hypothesis which many 
previous authors have found controversial. 

Before describing the conditions which give rise to clubbing, 
differentiation must be made between the several varieties which 
have been reported down through the years and are now conceded 
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to be distinct and separate, not alone in occurrence, but as to 
mechanism of production as well. To completely classify clubbing 
—which being synonymous with pulmonary osteoarthropathy, even 
though the use of the word pulmonary in conditions etiologic which 
have no relation to lung pathology is paradoxical—one must first 
promulgate the anatomical variancies as separate headings, and 
thus there is the symmetrical, the unilateral and the unidigital type 
of clubbing. Further, the symmetrical may be subdivided into 
hereditary and acquired, and, finally, clubbing must be classified 
as to its relation with whatever underlying disease is present. 
Specifically speaking, the acquired symmetrical type is usually 
what is meant when the term clubbing is used and is the proto- 
type included by Marie in his designation of “L’osteoarthropathic 
hypertrophiante pneumique.” It is the most common form of 
digital enlargement, the unilateral following it in frequency, with 
the unidigital being the rarest. 

The unidigital type of clubbing may be disposed of by saying 
that in most reported cases, of which there have been very few, 
the clubbing has succeeded an injury of some sort or another, to 
the arm; the classical example being damage to the median nerve 
from a crushing injury, with subsequent development of unidigital 
clubbing accompanied by trophic changes’. 

The symmetrical acquired form, has been well known to medi- 
cine throughout the ages but as West’ has said: “We know club- 
bing so well that we are inclined to be persuaded that we know 
more about it than we really do.” Thus the theories of etiology 
have been as numerous as the reported conditions to which club- 
bing has been proscribed secondary. 

It is well-known that many pulmonary conditions give rise to 
clubbing in addition to the classical empyema, although this is 
one of the commonest precursors. Locke,® in 1915, discussed the 


lung conditions which from his survey of the literature and his 
own cases most frequently gave rise to clubbing and found that 
the commonest conditions were, in order of frequency: Bron- 


chiectasis, tuberculosis, empyema, lung abscess and malignancy 
of the lungs and mediastinum. In 1920, Bryan’ reported one of 
the first cases of sarcomatous metastates to the lung accompanied 
by clubbing. Compere, Adams and Compere*®, who have done so 
much work in the field of osteoarthropathy, reported in 1935 a 
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case of blastomycosis of the lung which showed pronounced club- 
bing and other osteoarthropathic changes. Mendlowitz,' in sum- 
ming up the role of the lung as a primary fertility for the creation 
of secondary clubbing, opined that any condition which gives rise 
to a chronic pneumonitis, such as the pneumoconioses, atalectasis, 
via intrabronchial obstruction or external compression of the lung 
by many things as well as chest deformity, can instigate the oc- 
currence of clubbing ; he also gives as further example the variation 
in frequency of this entity in Ayerza’s syndrome, it being common 
in the chronic pneumonitic type and exceedingly rare in the endar- 
teritic type. 

Further conditions of the lung which may give rise to clubbing 
are congenital lung cysts; Montuschi,’ in 1938, reported such in- 
stances and also remarks that perhaps many idiopathic cases of 
clubbing might not be considered so if the lungs were investigated 
more fully in every osteoarthropathic case. Emphysema,’ a diffuse 
condition of the lungs, is, surprisingly, not commonly associated 
with clubbing unless there is attendant bronchiectasis and this 
further focuses a strong suspicion as to the possible role infection 
may play in the production of clubbing; for in a scanning of the 
pulmonary causes of osteoarthropathy one of the most noteworthy 
things which almost all the conditions share in common is a toxic 
focus of chronic inflammation in the lung. There is of course 
the possibly concomitant factor of circulatory discrepancies in evi- 
dence in the pulmonary bed as well. Clubbing is very rare in 
the acute conditions of the lung,’ being almost negligible in the 
pneumonias and bronchitides; however, when one includes the 
thoracic cage as domain for pathology the number of conditions 
which may give rise to clubbing is extended greatly. Expanding 
aneurisms of the aorta and its main tributaries as mentioned by 
Rodgers” may produce symmetrical clubbing although it is uni- 
leteral in the greater percentage of cases. The numerous medi- 
astinal neoplasms, lymphoblastomata, dermoids and neuroblasto- 
mata have been recorded as producing clubbing and of course in 
cyanotic congenital hearts, subacute bacterial endocarditis and in 
other architecturally deranged hearts, clubbing is infamously evi- 
dent. Miller," in 1939, reported a case of clubbing with some 
generalized osteoarthropathic manifestations in an instance of car- 
cinoma of the thymus. 
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It is interesting to note that while in a great many quarters it 
is taught that tuberculosis is a rare cause of clubbing the literature 
does not bear out this somewhat popular fallacy. Gilmore and 
Black,” in an exhaustive survey of the clinical material in a large 
tuberculosis center, have found early clubbing in 75 to 95 per 
cent of their cases, and pronounced soft tissue hypertrophy, not 
exclusively confined to the fingers and toes, but in many other 
regions as well, in 65 to 80 per cent of cases. They do however 
concede that bony changes or more specifically the generalized 
osteoarthropathic changes are more often seen in the more violent 
cases of the disease. They also conclude that there is no differ- 
ence in the osteoarthropathic manifestations dependent upon 
whether the patient has had tuberculosis for a long or short time 
and Mendlowitz' bears this point out in his statement that he has 
seen clubbing develop within three to six months of the onset of 
tuberculosis. 

In heart disease, clubbing has been a conspicuous and diagnos- 
tically important element for over thirty years. One of the early 
major investigations in this phase of cardiac pathology was ini- 
tiated by Cotton,’ who, in 1922, in a series of 798 cases of organic 
heart disease, assembled 63 cases of clubbing and further reported 
that of these, 44 were definitely proven instances of subacute 
bacterial endocarditis. Of the other 19 cases, four were distinctly 
probable endocarditis and in the other 15 no signs of endocarditic 
involvement could be elicited. In connection with the 15 cases 
which manifested no endocarditic signs, the most frequent archi- 
tectural disorder was a mitral stenotic lesion and most of these 


patients were poorly controlled cases of chronic congestive failure. 


Mendlowitz' mentions an instance of clubbing in a case of con- 
gestive failure due to Grave's disease; thus as an occasional cause 
of clubbing can be included congestive heart failure. Cotton  con- 
cludes from his study of clubbing in cardiac diseases that this 
digital manifestation is one of the most valued of signs in subacute 
bacterial endocarditis, far surpassing many of the more prominently 
advertised signs of the disease in frequency of occurrence and 
from later clinical studies his fervor in this respect has been borne 
out. 

In 1927, Sprague and White,"? writing on congenital heart 
disease, discussed the types of structural anomalies with which 


| 
| 
ae | 
| 
| 
| 
| 
| 
Let; 
| 
| 
q 
| 
| 


Tuompson : Clubbing of the Fingers 221 


clubbing is commonly associated and concluded that the tetralogy 


of Fallott, Eisenmenger’s syndrome and the coupling of pulmonary 


stenosis and an interventricular septal defect are the primé con- 
genital conditions associated with osteoarthropathy with the excep- 
tion of developmental defects which, in terminal stages of failure, 
allow for reversal of arteriovenous flow in the heart, and also the 
superimposition of subacute bacterial endocarditis upon a con- 
genital anomaly. They also propose that clubbing is of most sus- 
picious diagnostic implication in cardiac cases and frequently will 
point to anomalies of architecture. 

It is upon leaving the confines of the chest that widespread and 
highly divergent conditions have been implicated as causative or 
primary in the development of osteoarthropathy ; certain of these 
conditions being definitely and frequently associated, others re- 
ported sporadically and perhaps unreliably due to confusion in 
criteria for diagnosis as well as incomplete investigation of ana- 
tomical areas more prone to enshrine the etiologic pathology. 

One of the most common extrathoracic diseases which stands 
precursory to clubbing is ulcerative colitis, and Schlicke and 

sargen,” in a review of intestinal causes of osteoarthropathy, 
report that Teleky’s case associtated. with dysentery was the first 
instance of such reports. Bensaude and Hillemand and Augier” 
subsequently added three cases in connection with polyposis of the 
colon. In 1932, Lemerre and Levesque” reported a case follow- 
ing amebic dysentery, two more reports appearing in 1937. 
Schlicke and Bargen remark, however, that clubbing is so fre- 
quently seen with ulcerative colitis that it no longer causes any 
surprise. In their series over a period of two years seven patients 
with ulcerative colitis evinced clubbed fingers, with only one 
patient having osteoarthropathy to such an extent that skeletal 
changes other than digital were demonstrable. The duration of 
the bowel complaints was nine months to ten years with a two 
to four year average. The authors note that all cases were poorly 
nourished and anemic and suggest the sole factors, possibly 
etiologic, were debility and absorption of toxins. 

Mendlowitz,’ in addition to these intestinal conditions, adds 
cases of regional enteritis, intestinal tuberculosis, intestinal Hodg- 
kin’s, carcinoma of the colon, pyloric obstruction, clubbing sub- 
sequent to ascariasis (with subsidence of clubbing after elimina- 
tion of the worms). 
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Mention of intestinal conditions must include the celiac syn- 
drome in which clubbing is quite common. 

Perhaps the second most common extrathoracic cause of club- 
bing is disease of the liver—most frequent in Hanot’s cirrhosis 
and rarest in Laennec’s but present in a great variety of hepatic 
afflictions. 

Clubbing has been reported secondary to chronic cystopyelitis' ; 
subsequent to myxedema following thyroidectomy in Thomas's 
case,’* who remarks on the somewhat similar report by Schimer 
in 1923; and while clubbing is surprisingly seen to be rare in 
polycythemia vera it is quite frequently noticed in the secondary 
variety. 

In the past a great many other conditions have been named as 
responsible for clubbing, including syphilis, rickets and syringo- 
myelia; but, with more expert appraisal of cases, a differentiation 
of these conditions has been made and no longer is “la main suc- 
culente” indicative of the trophic changes of syringomyelia, re- 
garded as a feature of osteoarthropathy. Similarly, neither are 
the clinical or X-ray changes of lues and rickets any longer deemed 
part of the syndrome. 

Isolated cases, such as the one reported in which leprosy’ was 
the only delineable concomitant disease entity, are confusing from 


the point of view of investigations and analyses directed at the 


unearthment of a common etiologic basis for osteoarthropathic 
changes and as has been predicated by various workers, in such 
cases it is frequently difficult to exclude chest pathology. 
Throughout the literature the case reports of familial ideopathic 
clubbing and congenital ideopathic clubbing are fairly frequent with 
but one notable instance of any mention of an hereditary basis 
(Seaton™ in 1938) who paralogistic to the title of his article 
(“Familial Clubbing”) points out that the anomaly was present 
in three successive generations of one family. Seaton describes 
his report as the second instance of such hereditary digital changes 
progressive through three generations but states that six other 
cases are recorded in the literature where two successive genera- 
tions were afflicted. Therefore, as Mendlowitz' has suggested, this 
type of clubbing should be simply spoken of as hereditary and 
most of the cases where the deformity has been present since birth 
and signs of precursory or accompanying disease are absent should 


— 
. 
ar 
= 
id 
: 
t 
3 
Wee 


TuHompson: Clubbing of the Fingers 223 


be similarly titled, for, as Neurath' and Bryan' and later Mend- 
lowitz' have asserted, this digital characteristic is in these cases 
inherited as Mendelian dominant. Witherspoon,’* in his report 
of the first negro child with hereditary clubbing, corroborates this 
viewpoint. 

In respect to hereditary osteoarthropathy, Brugsch’s* case of 
achropachydermia with pachyperiostitis which evinced leprous 
furrowing of the face suggestive of some of the facial changes seen 
in the osteoarthropathies of tuberculosis from Gilmore’s and 
Black’s™ series, if assumed to be, as Brugsch himself finally con- 
ceded, an hereditary form of osteoarthropathy (actually he was 
more in favor of the other reported cases of hereditary clubbing 
being incorporated under the banner of his own syndrome) then 
it would suggest that hereditary forms may not be exclusively 
confined to the digital areas in manifestation of osteoarthropathic 
changes, even though Ryearson and Sacasa‘ state rather em- 
phatically that hereditary forms progressive from clubbing alone 
to hypertrophic osteoarthropathy in general are exceedingly rare. 
Until now it has been believed that only the fingers and toes could 
be involved in these cases. 

Unilateral clubbing was reviewed in 1941 by Rodgers” and of 
29 cases in the literature 24 of these were due either to aneurisms 
of the subclavian, the innominate or the aorta. Of the other five, 
all had complicating pressure mechanisms to account for the club- 
bing, such as chronic dislocation of the shoulder and carcinoma 
of an upper lobe bronchus; in addition Mendlowitz' mentions one 
case of brachial arteriovenous aneurism and one case of phlebec- 
tasia as causative of unilateral clubbing. With all these cases 
Rodgers placed great emphasis on the circulatory changes in the 
affected extremity, the symptoms of venous dilation and conges- 
tion bespeaking his attention entirely ; Mendlowitz, however, found 
no changes in blood flow with his cases. Whatever the etiologic 
mechanism, suffice it to say that aneurism as a cause was clearly 
demonstrable in that ligation caused complete retrogression of 
the clubbing. 

At this point it may be of value to mention that at the present 
time there is complete unanimity of opinion in regard to the incor- 
poration of simple clubbing of the fingers with generalized osteo- 
arthropathy, concomitant joint, soft tissue and periosteal changes, 
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as one disease entity. In the past it had been variously believed 
that the generalized skeletal and digital changes were separate 
and apart, but since Rypins' ® instituted the conception that club- 
bing was in most cases the primary stage of the disease with 
simple soft tissue changes found at the onset, followed by digital 
bony changes and subsequently by generalized skeletal osteo- 
arthropathy and widespread soft tissue perversion, the disease 
has lately been approached along these lines. The confusing ele- 
ment all along has of course been the comparative rarity of gen- 
eralized osteoarthropathy and the relatively common occurrence 
of clubbing. 

In respect to simple clubbing without bone changes, and in ab- 
sence of a recognizable cause, a division must be made between 
the unsuspected heriditary cases, those with silent lung lesions 
and actual idiopathic cases. With the infrequent occurrence of 
such supposedly idiopathic cases reliance must for the time being, 
as Mendlowitz has conjectured, be placed on the complete lack 
of autopsy records in these so-called idiopathic cases’ and thus 
perhaps tacitly include such cases with either of the other two 
divisions. 

Osteoarthropathy may occur at any age, and, although the num- 
ber of cases reported of pediatric status is rather limited, the 
reason for this is obvious in that it is the chronic type of primary 
disease which is antecedent to osteoarthropathy and it is naturally 
in the older age groups that the great majority of such diseases 
are more prevalent. 

In addition, Kennedy” states that in infants and children, 
although clubbing is frequent, associated skeletal changes are rare 
and as explanation for this he offers the theory promulgated by 
Locke’ that osteoarthropathy usually develops three to four years 
after the appearance of the primary disease while simple clubbing 
occurs much earlier. Whatever the reason, the literature on 
osteoarthropathy in children is scant, perhaps due to the fact that 
simple clubbing, so frequently encountered, is dismissed without 
benefit of skeletal x-ray studies; thus since Von Bamberger’s” 
seven-year-old patient with congenital heart disease and clubbing, 
research reveals but 14 cases of non-hereditary generalized osteo- 
arthropathy. The youngest patient was the 28-month-old case of 
Hyman’s and Herrick’s*. The primary diseases involved were 
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congenital heart anomalies, tuberculosis with subsequent pertussis 
and bronchiectasis, five cases of cirrhosis of the liver, chronic 
bronchitis, empyema, and in 1927 Marcus” case with what 
appears from the description to be a possible cystic fibrosis of the 
pancreas, with subsequent bronchiectasis. 

Rypins, in 1935, appraised many of the frequently seen cases 
of idiopathic clubbing’’ as being due merely to the easily provoked 
hyperplastic te dencies of mesodermal tissues in the young, but 
Kennedy* and others comment that not only should the skeleton 
be X-rayed for evidences of osteoarthropathy but intensive investi- 
gation of lungs, mediastinum, heart, liver and intestinal tract should 
be instituted until the case may be either consigned to the heredi- 
tary group or to the rapidly diminishing idiopathic group. 

Sex, climate, racial and other distributions are apparently not 
contingent upon the osteoarthropathy but upon the primary dis- 
ase to which clubbing is sequela.’ 

Anatomically and pathologically there have been many disputa- 
tions both as to gross and microscopic findings in the involved 
areas, but this is perhaps primarily due to the paucity of autopsy 
material. There is general agreement that the essential changes 
consist of subperiosteal new bone formation in almost any bone 
but usually in the lower ends of the radius, ulna, tibia and fibula; 
any bone may be and has been reported to have been involved. 
Rypins™ describes it further as a rarefying osteitis with fatty 
changes in the marrow as well. Villous arthritides with sterile 
effusions have been reported and while bony changes in the ter- 
minal phalanges have been described for decades as being a bur- 
ring or osteophytic involvement of the tips of these phalanges—in 
other words a reaction similar to the skeletal changes elsewhere, 
Compere, Adams and Compere® deny this possibility, predicating 
their contention upon their statement that the terminal phalanges 
have no periosteum and therefore cannot be said to take part in 
such a reaction. 

The soft tissue perversions in osteoarthropathy are most appar- 
ent in the elastic tissues of the involved site but in the fingers all 
tissues share in the proliferative debauch. The tissues most fre- 
quently involved are fingers, toes, nose, ears, malar processes and 
the soft parts over tibia and fibula.” 

Clinically, the development of osteoarthropathy is usually in- 
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sidious with at first only soft tissue changes, confined to the fin- 
gers and toes and then typically, osteal procedence to the lower 
ends of the long bones of the extremities. There are several types 
of involvement described: With soft tissue clubbing of phalanges 
alone; with skeletal changes and no clubbing (rare); with soft 
tissue clubbing and phalangeal bony changes; with soft tissue 
clubbing, phalangeal and other bony manifestations. Associated 
changes, as have been mentioned, may occasionally occur in the 
joints when the accompanying osteitis reaches the end of the bone. 
Edema of the legs is a fairly frequent finding in osteoarthropathy 
and gives suspect to underlying bony patholgy. There is occa- 
sionally pain over the site of the involement when the osteoar- 
thropathy develops in a rapid manner and rarely there is a feeling 
of warmth in the fingers. Clubbing as described by Lovibund’ 
can occur as early as 10 days in cases of lung abscess, but usually 
takes weeks or months and thus the characteristic d'gital changes 
occur slowly, so that frequently in early cases the diagnosis is 
missed and it is not until the classical drumstick fingers are 
present that the diagnosis is pounced upon, Therefore, in respect 
to the fingers and toes a more detailed developmental description 
may be in order, Clubbing is usually first seen in the thumb and 
index finger and subsequently spreads to involve all phalanges. The 


pathological process begins at the nail root, just beyond the inter- 


phalangeal joint, as a hard transverse ridge on the dorsal aspect 
ot the digit, and the overlying skin is very smooth and shiny. 
The longitudinal ridging of the nail often tends to be prominent 
and the nail may be quite brittle, in fact, there is one reported 
case of complete nail necrosis.'. There its an increased rate of 
nail and cuticle growth and hangnails and pasonychia are com- 
monly observed, [arly there is a vascular turgescence of the nail 
bed with first a hyperpink tint to the nail bed and subsequently 
a lilac to cyanotic shading as the clubbing progresses ; the cyanosis 
appears more markedly when the fingers are cooled.’* Subse- 
quently, the base of the nail becomes elevated so that its outline 
may be seen beneath the skin and, in far advanced clubbing, the 
nail floats and can be rocked back and forth in its bed. In cases 
of long standing the fingers may show a hyperextensibility of the 
terminal phalanx.’ It must be remembered that muscular wasting 
frequently accentuates the clubbing. None of the above manifesta- 
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tions must be omitted in a diagnostic search for early clubbing 
but the definitive diagnosis rests upon one salient feature so aptly 


emphasized by Lovibund.’ It is the “profile” of the nail which is 


so important, and the angle of that profile is the basic element in 


correct diagnosis. Normally the angle of the nail with the finger 
is 160 degrees and regardless of deformities of the nail itself, 


curving, spatulation etc., it is solely a disturbance of this angle 
on which the diagnosis of clubbing—early or late—rests; so that 
in any attempt to diagnose early clubbing this angle must be dis 
torted to more than 160 degrees to provide proof positive of osteo- 
arthropathic changes. Therefore, many of the descriptions of 


parrot nails or beaking or curving or drumstick deformities which 
have been loosely applied as diagnostic of clubbing were only con- 
comitant and not necessarily constant features of the disease—for 
nail deformity does not of itself bespeak clubbing. In a differen- 
tial diagnosis of clubbing, normal anatomical variations must be 
taken into consideration first and subsequently chronic parony- 
chia, which exhibits chronically swollen soft tissues at the base 
of the nail, not in the nail bed; usually non-symmetrical as well 
and the nail angle is undisturbed. Haberdeen’s nodes are bony 
swellings distal to the interphalangeal joint which excludes them 
from possibility. Subungual whitlow will resemble clubbing but 
is confined to one finger. Under the X-ray, the earliest phalan- 
geal changes are increased flaring of the ungual processes of the 
terminal phalanges, going on to burring, and occasionally to pro- 
gressive osteoporosis with complete resorption, and these manifes- 
tations may occur in any other bone. 

Other systemic changes mentioned from time to time as accom- 
panying clubbing, such as increased sweating, muscle weakness 
and osteoporosis to the point of pathological fracture’ are prob- 
ably as much allied with the primary disease entity as they are 


with osteoarthropathy alone, and delineation of exact allegiance is 
difficult. 

It is probable that prolonged clubbing never disappears but the 
numerous reports of subsidence of the phenomenon in exceedingly 
short intervals of time with cure or circumvention of the primary 
pathology gives credence to the etiologic bearing such pathology 
has in the production of the clubbing. In many cases the clubbing 
exacerbates and remits as the course of the primary disease 
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waxes and wanes**. Complete disappearance is never of course 
seen in the hereditary form. 

Ryearson and Sacasa* postulate the possibility of certain of 
the reported idiopathic cases being merely osteoarthropathic 
residua of a disease which has been recovered from, and although 
this has not been verified it seems to be a rather logical deduction 
and may further reduce the number of cases relegated to the idio- 
pathic category. 

When one reaches etiology and cause of osteoarthropathy one 
releases a boiling torrent of verbiage—signifying for the most part 
very little. Mendlowitz' and West,’ approximately two decades 
apart, came to the conclusion that in respect to mechanism of pro 
duction the sum total of what was known was nothing. Beginning 
with Marie and Von Bamberger and extending to the present day 
there are the adherents to the circulating toxin theory and Von 
Bamberger unsuccessfully injected sputum from clubbing sufferers 
into animals to attempt recreation of bony changes.”  Thayer* 
believed clubbing to be part of amyloidosis and was supported in 
his contention by one case of hepatic amyloidosis with clubbing. 
Massalongo* thought it occurred only in the cases of arthritic 
diathesis, while Thorburn* believed the appearance resembled new 
bone formed around bones adjacent to a tuberculous joint. Berent* 
clung to his nerve disease theory as long as syringomyelia was an 
acceptable cause of clubbing. A multitude of workers, including 
Hyman, Herrick and Bryan,** believed in the mechanical factor 
of blood stasis. Mareus*® and Phemister™ combined chronic tox- 
emia with circulatory disturbances from either cardiac or lung 
involvement and Phemister* also experimentally worked on strep- 
tococcus injections, but failed to produce any results. Compere, 
Adams and Compere* made the most intensive attack on the sub 
ject when they attempted to support their theories of pulmonary 
and peripheral vascular discrepancies by producing intrathoracic 
complications in dogs. They produced pleural effusion, atalectasis, 


lung abcesses, bronchial stenosis, and foreign body irritations but 
achieved no clinical, nor X-ray, nor laboratory results—there being 
no change in H ion, calcium phosphorus or carbon dioxide con- 


tent of the blood. 
That it is possible for such animals to develop osteoarthropathy 
is well demonstrated by several reports of clubbing changes with 
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autopsy findings in dogs, cats and even a lioness” where tuber- 
culosis was the usual precursory pathology. 

It was not until Mendlowitz! effected anastomoses between a left 
and adjacent main pulmonary artery to a left auricle in dogs, that 
experimental clubbing was produced and yet although this dupli- 
cates a shunt similar to one seen in congenital heart disease it 
does not explain the reason for the occurence of clubbing. It 
would be easy to say that anoxia is the cause and let it go at 
that but how explain the lack of clubbing in severe anemias or in 
the anoxic conditions of the extremities in phlebitic and arterio- 
sclerotic states. 

In subacute bacterial endocarditis Stewart,” referring to Cot- 
ton’s investigations,” throws light on etiologic factors at work in 
this particular instance alone. He refers to the cause of the club- 


bing as a purely embolic phenomenon in terminal capillary loops 


but as to substantiation of this there is a great dearth of corrobora- 
tive evidence. Then there is the necessity for explaining clubbing 
in conditions which are not so intimately connected with the vas 
cular supply to the extremities, such as in liver and intestinal con- 
ditions. In the latter the circulating toxin theory might be applic- 
able but then why do not all cases of ulcerative colitis produce 
the syndrome and this question can apply unfortunately to 
almost any of the diseases which at times give rise to clubbing ; why 
do not all instances of these diseases cause clubbing and why do 
some show simple soft tissue changes with severe cases of con- 
comitant disease while others will show generalized  osteo- 
arthropathy with milder attendant pathological states. 

For the final common denominator investigators attacked the 
site of pathology itself and began studies of the fingers and arms. 


' results of high venous and low arterial pressure i the 


Ronecato’s 
fingers eventually were found to be erroneous for it is now known 
that the venous pressure in clubbed fingers is normal. Capillaros- 
copy, a recent innovation, has given conflicting results due pri- 
marily to unstandardized conditions, it being well known that 
many things in addition to temperature affect the capillary beds, 
i.e., emotions, pain ete. The blood flow experiments have simi- 
lar disadvantages and many workers have never been able to sup- 
port De Haas" contention as to decreased blood flow in the fingers 
in clubbing. In recent experiments using Stewart's” formula and 


eo 
4 
| 


Tuomrson : Clubbing of the Fingers 


a finger tip calorimeter it was found that the blood flow per square 
centimeter was high in clubbing .and receded upon subsidence of 
the etiologic pathology even before a receding of osteoarthropathic 
changes could be ascertained. This has led numerous authorities 
to consider that over nutrition of the affected tissues is the one fac- 
tor demonstrable in all cases of clubbing; and postulating this as 
the cause of the hypertrophy and hyperplasia, with support from 
recent evidence of increased peripheral blood flow, investigations 
may perhaps be able to proceed from this one basic point. It is of 
course at present difficult even to admit this as basic in all cases of 
clubbing for how could it explain the cases of clubbing in myxed- 
ema subsequent to thyroidectomy; here blood flow should be 
reduced rather than increased. 

In the end it is still difficult to avoid bringing in chronic toxemia 
as a possible factor when in so many of the widely distributed cases 
of osteoarthropathy this feature appears as the sole communica- 
tion between entities as widely divergent as subacute bacterial 
endocarditis and ulcerative colitis, but then again why should a 
toxin specifically select only certain areas as a site of predilec- 
tion.’® 

The answer to these and many other questions remains buried 
in the research of the future but even if clubbing should remain 
the enigma etiologically that it is today its importance should be 
better understood and its diagnosis more logically and confidently 
made for in any of the disease entities previously mentioned it 


may be one of the earliest signs and therefore a valuable adjunct to 


the clinician who in many cases is successful in his therapy only 
when and to the extent that a diagnosis can be made early and in 
the incipience of a condition, which if allowed to proceed further, 
would perhaps reach a stage of either inoperability or firm resist- 
ance to whatever therapies are available. Therefore, in conclusion, 
not only should the syndrome of osteoarthopathy be more scrupu- 
lously taught and discussed but clubbed fingers as a definite sign 
of certain diseases as well as an implication of the possible exist- 
ence of the more serious later stages of generalized bony involve- 
ment, should routinely be investigated more thoroughly both as to 
the existence of a generalized form of the syndrome and as an 
indication that disease of some sort lurks in the customary sites 
of pathological predilection in the body. If such investigations were 
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to be made a wealth of information would undoubtedly be made 
available and thus probably aid greatly in the delineation of the 
true physiologic or physiopathologic mechanism involved as etio- 
logic in this condition. 


SUM MARY 


1. A brief history of the status of clubbing of the fingers is pre- 
sented. 

2. Clubbing of the fingers and hypertrophic pulmonary osteoar- 
thropathy are synonymous and merely different stages of one 
entity. 

3. With the exception of the hereditary type, pulmonary osteo- 
arthropathy is a disease of secondary nature—the primary pathol- 
ogy usually centering in the lung. 

4. Clubbing is classified and the various conditions which give 
rise to the syndrome are discussed. 

5. Clubbing, contrary to popular belief, is common in all types 
of tuberculosis—early and late— and duration of the disease often 
has no bearing on its development. 

6. Clubbing of the fingers is one of the most valuable signs in 
the diagnosis of subacute bacterial endocarditis. 


7. Diseases, such as rickets, syphilis and syringomyelia, are no 
longer considered part of the clubbing syndrome. 
8. Idiopathic clubbing is now looked upon as either hereditary 


in etiology or due to undiscovered or healed pathology. The 
term congenital and familial clubbing should be replaced by the 
more exact hereditary title. 

9. The literature of osteoarthropathy in children is reviewed 
and variation of the findings in adults and children discussed. 

10. The symptoms, signs and diagnostic criteria of pulmonary 
osteoarthropathy are tabulated and the necessity for basing the 
diagnosis of the condition upon the angle of the nail with the root 
exemplified. 

11. Theoretical concepts as to etiology and an analysis of the 
experimental work accomplished preface the one conclusive com- 
mon denominator accepted in all cases of clubbing today: A 
hypernutrition of the phalangeal tissues. 
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STREPTOMYCIN IN PULMONARY TUBERCULOSIS IN CHILDREN. 
(Revista Clinica Espanola, Madrid, 29:370, June 30, 1948). 
Alvarez-Sala Moris and Navarro Gutiérrez administered strepto- 
mycin to 6 children aged 5 to 15 years with pulmonary tubercu- 
losis. They conclude that the daily dose for children should not 
exceed 1 Gm. This amount is given in four fractional doses with 
intervals of six hours. The drug should be given up to a total dose 


of 60 or 100 Gm. in the course of sixty or one hundred days. In 


the cases reported by them, streptomycin resulted in a cure of 
acute miliary tuberculosis in 2 cases. In 3 cases of tuberculosis, of 
lymph nodes or with infiltration, the course of the disease was 
favorably modified into the attenuated clinical type—J.4.M.A. 
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“Buy U. S. Savings Bonds 
during the Opportunity Drive,” 


SAY THESE LEADING AMERICANS 


PHILIP MURRAY, President, 
Congress of Industrial 
Organizations 


“The C.1.0, has endorsed every 
effort to encourage the worker to 
put more of his earnings into U.S. 
Savings Bonds. They represent 
both security and 


WINTHROP W. ALDRICH, 
Cheirmeon, Chase National Bank 


“I believe that every individual 
who can possibly do so should buy 
more U. S. Savings Bonds. These 
bonds represent one of the best in- 
vestments of our time.” 


WILLIAM GREEN, President, 
Americon Federation of Labor 


“For the working man, an 
creased investment in U. S, S 
ings Bends can mean not o 
increased security but increa 
ability to take advantage of 


opportunities in America today. 


urinc May anp Juné, the U. S. Savings Bond Op 
tunity Drive is on! 
It is called the Opportunity Drive—because it is truly an oppot 
tunity for you to get ahead by increasing your-own person 
- measure of financial security and independence. 
If you haven’t been buying Savings Bonds regularly, si 
now. 
If you have been buying them, add an extra Bond or two to” 
your purchases this month and next. Remember—you'll get 
back $4 for every $3 in a short ten years’ time! apt 


“] am heartily in favor of the 
Opportunity Drive to buy more 
U. S. Savings Bonds. Everyone en- 
gaged in farming should recognize 
the importance of a backlog of in- 
vested savings as a means of realiz- 
ing the agricultural opportunities 
of the future.” 


Put More Opportunity 


in Your Future... 
INVEST IN U. S. SAVINGS BONDS 


Contributed by this magazine in cooperation with the 
Magazine Publishers of America as a public service. 
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A child’s teeth should be examined periodically, 
but even so, improper tooth development or 
enamelization may result due to an inadequate 
supply of minerals, particularly calcium and 
phosphorus, in the child's diet. 
Decalcification, which is frequently accom- 
panied by dental caries, is common in pregnancy 


* as well as during growth, for in both cases there 


is an increased need for minerals. 


Fluorossteo! Armour 


can overcome these mineral! deficits, for it con- 
tains 95% calcium and phosphorus (plus 


smaller percentages of magnesium, sodium, : 


potassium, strontium, barium, silieon, alum- 
inum, iron and traces of chromium, copper 


and manganese.) Fluorossteo! Armour contains 


also small amounts of fluorine in the form 
normally found‘in and teeth. A minimal 
but adequate intake of fluoride reduces mark- 
edly the incidence of dental caries. 


HEADQUARTERS FOR MEDICINALS OF ANIMAL ORIGIN e 


Available: 
asc, ange (bottles of 100, 500, and 


(2) 5 grain telescopic gelatin capsules {bottles 
of 100, 500, and 1000). Powder can be 
readily removed for incorporation in for- 
mulae or semi-solid food, 

Dosage: 

Children up to 3 years — 10 grains daily in food 

or liquids; Children 4 to 8—15 grains. daily 

given as above. For older children and pregnant 
women, tablets may be chewed and swallowed 

(3 to 6 daily). 


Have confidence in the preparation 
you prescribe — specify “Armour” 


ARMOUR 


CHICAGO 9, ILiINOTS 
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